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ABSTRACT 
Since last few decades India has witnessed several 
innocent kids being trapped into abandoned bore 
wells causing threat to their lives. As India is an 
agricultural country and has high population the 
need of water always persists. Hence many bore 
wells are dug in search of water, which lead to the 
over exploitation of ground water resulting in 
abandoning the bore wells due to lack of water. 
Many cases of young kids being trapped into the 
boreholes are reported especially in Rural India. 
The conventional Parallel Pit Method proves to 
be time, labour and money consuming. It also 
depends on Geographical Factors of the area. 
The objective of the project is to construct and 
design a bore well rescue robot, using the 
concepts of kinematics of machine. The narrow 
size of the bore well, poor lighting inside and 
scarcity of oxygen makes the task very 
challenging for the adult rescue personnel. The 
report presents a simple and effective method of 
gripping the child in the bore well. The project 
aims in building a mechanism for the safe and 
easy rescuing of the lives with the help of 
technology. 
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INTRODUCTION 
 
India is a vast country whose major 
population has livelihood in the villages. Due to the 
exponential growth of the population, the need of 
water for various purposes like drinking, agriculture, 
sanitation etc., always persists. Thus, leading to 
formation of numerous bore wells overexploiting 
the groundwater, followed by abandoning them due 
to lack of water. These abandoned bores well turn to 
be death pits for lots of innocent kids. Even in the 
times of high degree of invention we don’t have a 
proper mechanism which is more feasible and 
economical for this kind of emergency situation. 
The rescue robot is a project that aims to develop a 
mechanism to grip the victim who has fallen into 
these bore wells. The design of the gripper is mere 
first stage of the entire robot to rescue the child. The 
mechanism of the robot is also discussed in the 
paper. The robot can be made more adaptable by 
infusing the technology of camera and sensors. 
 
METHOD AND METHODOLOGY 
 
•  Need of the Project: The project is aimed to develop 
a proper, scientifically feasible and economical 
solution for the emergency situation like this, where 
the victim's life is in danger. 
• Survey to collect Data: The current situation is a case 
where the child is trapped in a narrow bore. The 
survey says children of around 2 to 8 years are 
usually trapped. Hence selecting a live example of 6 
years child, to collect a more generalized data. The 
data collected is explained in the section 4, tabulated 
in table 1. 
• Concept Development: In this situation the child 
would have been trapped at the pelvic region. Hence 
the area around the chest is free for gripping. Thus 
our project is aimed to grip the child at the chest, 
making sure that the gripping force does not 
pressurize the child, to facilitate this purpose we 
need to have relatively soft and strong gripper. 
• Reference Design: The reference design for the 
gripper is as shown in fig 1, and the reference for 
design for complete mechanism is as shown in fig 2. 
• Design Development: Prior to the actual design of the 
gripper few calculations have to be carried out, as 
shown in section 6. On a wider perspective the 
calculation can also be considered as designing since 
it gives major input for design.   Referring to the 
reference designs, with the data obtained from the 
measurements on live example, a design was 
developed for the purpose of gripping. The drawing 
of the gripper is detailed in the section 6.  
• Analysis: The developed part was analyzed for static 
strength its results are tabulated in table 3.  
• Optimization: Any design has to be optimized and 
made adaptable for various applications by 
designing changeable links for different 
applications. 
• Final Design: The final design of the entire robot can 
be conceptualized as shown in fig 13.
  
12 Page 11-17 © MAT Journals 2020. All Rights Reserved 
 
Volume-2, Issue-2 (May-August, 2020)  
 
 
 
Journals of Mechatronics Machine Design and 
Manufacturing 
 
www.matjournals.com 
 
 
Figure 1: Reference Model. 
 
 
Figure 2: Reference for Complete Mechanism. 
 
DATA COLLECTION 
 
Table 1: Data Collected. 
SL. NO PERTICULARS DATA 
FRONT VIEW: 
1 The width of the Pelvic region 300mm 
2 The width of the Chest 250mm 
3 The total height of the child 1200mm 
4 The height of the Pelvic from Ground 630mm 
SIDE VIEW: 
5 The width of the Pelvic region 200mm 
6 The width of the Chest 180mm 
FIXING ELEMENT
EXTENSION ELEMENT
ROTATING ELEMENT
GRIPPING ELEMENT
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CALCULATION 
 
 
Figure 3: Force Diagram at Gripper Body 
Interface. 
 
Let, 
m- mass of the body 
g- acceleration due to gravity 
W- weight of the body 
N- normal force [gripping force] 
Ff- frictional force 
μ- coefficient of friction 
For securely holding the body after gripping, there 
should not be any vertical forces . 
 ∑vertical forces = 0 
W-Ff  =0   
 W=Ff    
 
The average mass of the child will be =30 kg 
Gripping force[N]= (Ff*FOS)/μ 
where FOS is Factor of safety=1.5 
N= (30*9.81*1.5)/0.6 
N=735.75N 
Since the pressure for an infant is itself maximum of 
0.8 kg/cm2  
 
We shall assume pressure[P] = 1 kg/cm2  
w.k.t, 1 kg/cm2 = 0.090665 N/ mm2  
since,     P= Force/Area 
hence ,   A= N/P 
 A= 735.75/0.090665 
 A= 8115.04 mm2 
This area is called critical area  
Acr= 8115.04 mm2 
  But we have in the gripper Aavail, 
Aavail= 150*60=9000 mm2 
 
therefore, since Acr< Aavail  
the gripper surface can withstand the force. 
 
 
DESIGN AND MODELING 
 
 
Figure 4: Rendered Model. 
 
 
Figure 5: Gripper Inside the Bore Hole. 
 
The model was developed in Fusion 360. The 
detailed drawing of the model and the parts are as 
shown in fig. The materials used are coated Mild 
Steel since steel has higher Young's Modulus. 
Whereas the gripper is made of material like soft 
rubber. 
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Figure 6: Assembly Drawing. 
 
 
Figure 7: Parts Drawing. 
Item qty Part Number Material 
1 1 Horizontal 
Member 
Mild Steel 
2 1 Head Mild Steel 
3 1 Screw Mild Steel 
4 1 Link 1 Right Mild Steel 
5 1 Link 2 Left Mild Steel 
6 1 Link 2 Right Mild Steel 
7 1 Link 2 Left Mild Steel 
8 1 Parallel Link Right Mild Steel 
9 1 Parallel Link Mild Steel 
10 1 Gripper Right SDFT Rubber 
11 1 Gripper Left SDFT Rubber 
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Table 2: Parts List. 
Item Quantity Part Name Material 
1 1 
Horzontial 
Member 
Mild Steel 
2 1 Head Mild Steel 
3 1 Screw Mild Steel 
4 1 Link 1 Left Mild Steel 
5 1 Link 1 Right Mild Steel 
6 1 Link 2 Left Mild Steel 
7 1 Link 2 Right Mild Steel 
8 1 
Parallel Link 
Right 
Mild Steel 
9 1 Parallel Link Left Mild Steel 
10 1 Gripper Right 
Soft 
Rubber 
11 1 Gripper Left 
Soft 
Rubber 
 
ANALYSIS 
 
 
Figure 8:  Image of Constrained. 
 
 
Figure 9: Loads Added. 
 
 
Figure 10 (a): Result - Safety Factor. 
 
 
Figure 10 (b): Result - Safety Factor. 
 
Figure 11 (a): Result - Displacement. 
 
 
Figure 11 (b): Result – Displacement. 
 
 
Figure 12 (a): Result – Stresses. 
 
Figure 12 (a): Result – Stresses. 
 
Table 3: Analysis Result. 
Sl. No Perticulars 
Min 
Value 
Max 
Value 
1 Safety Factor 0 8 
2 
Displacement 
[Mm] 
0 0.09126 
3 Stress [Mpa] 0 407.7 
 
THE MECHANISM OF THE PROJECT 
 
We have divided the entire mechanism into 4 major 
segments. 
• Fixing Element: Wherein we have a tripod 
which has a fixed disc1 connected to pulley. 
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Those pullies are placed 120 degrees to each 
other forming a triangle. 
• Extension Element: Belts are present to 
extend the all the lower mechanisms along with 
disc2 downwards. Wherein the belts connect 
pullies from disc1 to the hooks on top of disc2.    
• Rotating Element: A servo motor is used to 
orient the gripping mechanism in accordance 
with the child’s position with the help of 
camera, here the motor which is servo 
controlled connected to a gear which intern 
meshes with another gear, the second gear now 
acts as a driver for the shaft which is connected 
to disc3 hence rotates the gripper mechanism. 
For the stability, the shaft is extended 
backwards and connected to disc 2 via a hallow 
shaft with the help of ball bearing.  
• Gripping Element: To disc3 another servo 
motor is placed which is used to rotate the 
screw rod of the gripper which in turn drives 
the mechanism. The rotation of the screw rod 
is same as that explained in rotating element 
but for the stability instead of connecting via a 
hallow shaft here, we connect the discs with 
three major links in the form of a triangle. 
• The working of the gripper: when the screw 
rotates the horizontal member moves along the 
shank of the screw making the joints of link 1 
and 2 move relatively outwards, thus the 
grippers which are connected to the other end 
of the link moves closer hence grips the victim. 
Once the grippers hold the victim with 
sufficient pressure, the servo motor is switched 
off, hence arresting further rotation of the 
screw. 
 
 
Figure 13: Mechanism of the Robot. 
 
Table 4: Reference for Fig 13. 
Abbreviation Meaning 
M Motor 
G Gear 
S Shaft 
HS Hallow Shaft 
P Pulley 
H Hook 
B Belts 
FE Fixing Element 
EE Extention Element 
RE Rotating Element 
GE 
DN 
Gripping Element 
Disc Number 
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CONCLUSION 
 
• The Project was aimed to develop a mechanism 
to safely grip the victim. 
• The gripper was analyzed for static strength 
• The mechanism for descending the robotic 
gripper to the site and retrieving it back from 
there after gripping is also discussed. 
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